Effects of protein tyrosine kinase inhibitors on the replication of herpes simplex virus and the phosphorylation of viral proteins.
The effect of protein tyrosine kinase (PTK) inhibitors on the replication of herpes simplex virus (HSV) was examined. Tyrphostins AG17, AG213, AG490, and AG555, and herbimycin A all inhibited the plaque formation of HSV type 1 (HSV-1) in Vero cells, but AG17, AG490, and AG555 exhibited a more selective antiviral effect. In the presence of 0.4 microM AG17, the virus production 24 h after infection was decreased to 7.7% of the untreated control level. Even if the treatment was started 12 h after the initiation of infection, the viral titer was reduced by 82.4%, compared with the untreated control level. In HSV-1-infected cells ICPs 6, 17/18, 19/20, and 25 were tyrosine-phosphorylated proteins. The synthesis and phosphorylation of these proteins were inhibited by AG17, and suppression of ICP 19/20, which were identified as the UL47 gene products, was the greatest. In contrast, the in vitro autophosphorylation of viral proteins was not affected by this PTK inhibitor. These results indicate that tyrphostin may represent a novel class of inhibitors of HSV-1, and that the viral proteins which have phosphorylated tyrosine residues and are suppressed by AG17 most significantly are the products of the UL47 gene, the tegument proteins VP13/14.